Materials and Methods

Strains
C. elegans strains were cultured using standard methods (25, 26) , and were maintained at 20°C. Wild-type animals were Bristol variety N2. The following alleles were crossed with qIs56 V (27) , an integrated GFP transgene to mark the linker cell, and him-8(e1489) IV or him-5(e1490) V (28) to increase the incidence of males:
LGI: dlk-1(tm4024) (Japanese National BioResource Project), mtk-1(ok1382) (C. elegans Gene Knockout Consortium), tol-1(nr2033) (29) LGII: lin-29(n333) (30) , rrf-3(pk1426) (14) , nsy-1(ky397, ky542) (31) LGIII: pqn-41(ns294), tir-1(qd4) (32) , mpk-1(ku1) (33) LGIV: pmk-1(km25) (34) , pmk-3(ok169) (35, 36) , jnk-1(gk7) (37) , kgb-1(km21) (34) , kgb-2(gk361) (C. elegans Gene Knockout Consortium)
LGV: rde-1(ne219) (16) LGX: sek-1(ag1; km4) (38, 39) , jkk-1(km2) (40) , mek-1(ks54) (41) , mkk-4(ju91) (36) 
This work
RNA interference assay
RNAi was performed by feeding (42) (43) (44) . The OS2570 (rrf-3(pk1426) II; him-8(e1489) IV; qIs56 V) strain was used for the screen. Bleached embryos from OS2570 gravid hermaphrodites were left in M9 overnight to synchronize at the L1 stage. 250 L1s, of which ~30% were male, were added to each RNAi plate. Animals were grown at 20-22°C, and scored 48 hours later, when they were approximately 2-4 h adults, using a fluorescent dissecting scope (Leica). We used published clones from the Ahringer feeding library (45, 46) . Of the 16,757 library clones, only 16,208 clones were screened as 549 failed to grow. In addition, 1,924 non-overlapping clones from the ORFeomebased RNAi library (47) were scored. Combined, the libraries represent 89% of the 20,416 C. elegans protein coding sequences based on Wormbase curated version WS221. For the genome-wide screen, 12-well RNAi plates were made by adding Isopropyl-beta-D-1-thiogalactopyranoside (IPTG; Sigma-Aldrich; 1 mM final) and Carbenicillin (Novagen; 25 ug/mL final) to standard NGM agar (26) , and were used within 10 days of pouring. Glycerol stocks of the RNAi clones were thawed and inoculated into 96 well plates containing 225 ul LB with Ampicillin (50 ug/mL) using the PerkinElmer Life Sciences MiniTrak V liquid handling robot. Cultures were grown overnight at 37°C without shaking. The 12-well RNAi plates were then seeded with 175 ul of the overnight culture using a Perkin Elmer MultiProbe II HT EX liquid handling machine. At least two hours after seeding, 250 synchronized L1s were added to each well. The empty RNAi clone vector, L4440, was used as a negative control along with a GFP RNAi clone as a positive control.
Generating pqn-41(ns294)
pqn-41(ns294) deletion mutant was isolated using published methods (48, 49) . The following primer pairs (5' to 3') were used for screening pqn-41: poison primer GCAATCACAGGAGAAGAAGCTTCCG; inner primers, CACATAAATCACCCTTTTCTATCCGCC and CGATTTCCTCGTCATTTTCTACCGC; outer primers, AACACCGCAGAGCCTTACGAC and GTAAGGCGCTTCGTGGTTGC. The strain was backcrossed to N2 five times after isolation. The deletion spans a region from 145 bp upstream of exon 18 to 192 nucleotides downstream of the exon 18 start site.
Germline transformation
Germline transformation was carried out as described (50 The deletion in PQN-41C conserved domain was generated using PCR splicing (http://www.methods.info/Methods/Mutagenesis/P CR_splicing.html). The final amplicon was ligated into pEB32 as a KpnI/BglII fragment. pEB41 mig-24pro::pqn-41C ΔA80-V98aa
The deletion in PQN-41C conserved domain was generated using PCR splicing (http://www.methods.info/Methods/Mutagenesis/P CR_splicing.html). The final amplicon was ligated into pEB32 as a KpnI/BglII fragment. pEB42 mig-24pro::pqn-41C ΔQ417-R427aa
The deletion in PQN-41C conserved domain was generated using PCR splicing (http://www.methods.info/Methods/Mutagenesis/P CR_splicing.html). The final amplicon was ligated into pEB32 as a BglII/EcoRI fragment. pEB43 mig-24pro::pqn-41B
Δ263-440aa
The deletion in PQN-41B N terminal coiled coil region 1 was generated using PCR splicing (http://www.methods.info/Methods/Mutagenesis/P CR_splicing.html). The final amplicon was ligated into pEB38 as an EcoRV/NsiI fragment. pEB44 mig-24pro::pqn-41B Δ683-892aa
The deletion in PQN-41B N terminal coiled coil region 2 was generated using PCR splicing (http://www.methods.info/Methods/Mutagenesis/P CR_splicing.html). 
lin-29(n333) sequencing
Genomic DNA was purified from lin-29(n333); qIs56 him-5(e1490) animals. Primer sets were designed within intronic sequences to amplify each exon including splice donor/acceptor sites. In lin-29(n333) mutants, the splice acceptor of exon 5 was found to have a G to A mutation at the conserved splice acceptor site.
pqn-41 transcripts
Structures of the pqn-41A and B transcripts were suggested by Wormbase (www.wormbase.org) predictions and verified using RT PCR. pqn-41C structure was suggested by RNAseq experiments (54, 55) and confirmed by PCR. All three transcripts are trans-spliced to the SL1 spliced leader.
pqn-41C ectopic expression
pqn-41C was expressed in the distal tip cell using the mig-24 promoter (pEB32). Expression in the anchor cell was induced using a cdh-3 promoter fragment (56) in plasmid pEB37. In both cases defects in the presence of cells as well as egg-laying defects were examined and none were found.
Cell Survival Assay
Late L4-stage males were defined by having maximal tail retraction completely to the base of the tail taper. Two hours from this stage was defined as a zero-hour adult male. Linker cell death was scored at various time points after this stage, and was recorded if both fluorescence and DIC microscopy revealed either the complete absence of a GFP-marked linker cell, or a linker cell with a corpse morphology characterized by cell rounding, cytoplasmic volume reduction, nuclear envelope breakdown, or large-scale blebbing. Extra cells in the anterior pharynx were counted by DIC microscopy (57).
Scoring pqn-41 expression 0-2 hour adult lin-29 or sek-1 mutant males containing the nsEx3131 transgene were scored for the presence of a GFP expressing linker cell in the cloacal region or along the linker cell migration path. The fraction of animals expressing GFP was then divided by the fraction of animals with surviving linker cells displayed in Fig. 4B .
Light microscopy
Linker cell death scoring and GFP expression patterns were analyzed by conventional fluorescence microscopy using an Axioplan II compound microscope (Zeiss) equipped with an AxioCam CCD camera (Zeiss). Images were acquired and analyzed using AxioVision (Zeiss). Alternatively, images were acquired using DeltaVision Image Restoration Microscope (Applied Precision) equipped with a Photometrics CoolSnap CCD camera (Roper Scientific). Acquisition, deconvolution, and analysis of DeltaVision images were performed with Softworx (Applied Precision).
Electron Microscopy
Two to three hour adult males of the genotype pqn-41(ns294) III; qIs56 him-5(e1490) V with surviving linker cells were first imaged using an Axioplan II compound microscope (Zeiss) to record the position of the linker cell. Animals were then fixed, stained, embedded in resin, and serially sectioned using standard methods (58) . Images were taken with a FEI Technai G2 Spirit BioTwin transmission electron microscope with a Gatan 4K X 4K digital camera.
Statisitcal methods
All comparisons employed chi-squared statistics. 
